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P Perfection of Process for Continuous Polymerization
ooy and Spinning of Perlon (Vacuwm Process )

Continuous evacuation of liguid perlon {perion melt) containing lactan is

1 rejected in trade cirr’es as operationally not feasible. In spite of this, we

A did work on this subject in order to test cut again all possibilities of cone
B tinucus evasuation and to initiate aprropriate experiments.

N In these experiments 1t develcped that in sddition to the discoloration
of the liquid material resulting from air which wes sucked in, considerable . '
difficulties were encountered in that the bubbly liquid under vacuwm could not
be picked up by the pumps. Even a substantially satisfactory arrangement of e
the prissure pump (see quarterly report II/19%51) was not adequate to pick up 3
enoagh of the material being held back by the vacinmm to make possible a satis- i
factory spinning process. The oumber and placemsat of the agitator arms end
seraper: attached to the pump's drive shaft to force the liquid meterial into
the pressiure pump were variously altered without acuieving the desired result.
An attempt wus <loo mzde to Torce the material wnder vecwam intc the pump by
w2ane of & spirsl ariangement of the agitator arms, bt experimerts in this
connection also faiied to produce the desired resuit.

) However, these experiments ought tc be continmusd in e different form. At.
. . Present, a trial arrangement is being designed ip which the liquid msterial

] under vacuum is to be forced into the geared pump Ly means of a plunger. We -
. feel that another possibility for continuous evacustion and spinning of liguid b~
T material under veacuum is the use of only a mcierate vecwm and the Blowing ey
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thicugh of carbon diokide. . Experiments have. shown that contimuous evacuation
by means of 2 geared pump is possible with only a modarate vacoum., It must -

© gt111 be determined, however, whether the lactam can be sufficlently remcved .. .
undar a mederate vacwmum by blowing carbon dioxide througa. Experiments a)_,.engf: o
this line are now being worked on in the laboratory. _ e

i Experiments on the effect of varicus stabllizevs on the process snd on the. -
“'end produci of evacuetion were slmo worked on in the lsboratory. - The interests
7. ing obpervation was made that vhen the molten caprolactam polymeriistion merod-.

T vet stebilized with 1/k00 or 1/800 mole of acid wea evacuated, of all the mu-

< mesous acids used, only phesphoric, nitrie, sud sulfuri: scid Froduced ‘an ab-

" pormsl gtebilization curve. Details will be reported later. -~ =

' Papfection of Textile Treatment of Perlon.

i For work on this subject a machine was developed in which perlon ‘threnl:
i can similtenecusly be atretched; boiled, dried, and perhaps even itreated ani
“wound. The machine is being built by the f£iii of Weinrieh and Keller in .0

Chemnitz-Einsiedsl and 1g to be resdy in a Pew weeks, rroviding ws are able::
Uho ovepcome cervaip difficulties in the matter of precuring materials, gears,

Jretes It 18 planped first to produce perlon bristles and Leske wire in s con-;

¢ timous,-single-stsge trocssa from splodle to finished product; and then: to

conduct experinents with both fine and comrse psrlon thresd (silk)e . -

Developmsnt of & Process for Continuous Polymerization Perlon Under Pressurs

For the experiments conducted in the DK /Jressure?/ tube during the third
quarter, the arracgemant ve=d in the fifth series of sxperiments was retained
except that the boiling stones used in the aecond stags of ths doudble tube to
achiave more intencive dehydration ware removed, becaus? thess atones, wiich
consistad of clay »>agments, gredually disintegrated ani cauaed grest diffi-

swltiss by cicggiis up cocks, pumps, end faks. For jmenposes of compurison; the
apparatus wre used with & pressure atege, that is, eas 2 DK apparatus, and &lso
without o pressure stage, es a VK /vacuum?/ apparatus. With the use of 1/k00
mola of acetic acid &s stovilizer, viscosities up tc¥ral n 2.5 wers obtained.
Since the Bomch pumps necessary for the pressurs stage are not made in the Qex-
nar Democratic Hopudblic, a simplified Bosch paup wes &oveloped with the smsis-
tance of the machine shop., Tha experiments cemducted with this pisten pump,
vhich was built in the [ilm factory, aitheugh <hey are not yat completed, show
that the pump 18 serviceavls for our puxposes.

Racept Zfor the DK and VK experimants made with this DK apparstus, & irial
arrangement with o ccmbined VE/DX aystem was usesd, such as vas included in owr
first VK potent application. To be sure, the pressure which the steam blowers
exert on the lectam amcunts to only about 0.2 atmoaphere (gauge), corresronding
to tke cclumn of wmolten lactam, sbout 2 meters. With very long polymerization
perinds, ahout 2 4ays, it hes been possible to produce satisfactory fine fils-
rents (silk) with this arparatus. With shorter processing periods, it appears
+that the use of AH salt or amino ceproic acid, es projected in the patent ap-
plicaticon, is unavoidable. Experiments along this line are still teing con-
ducted. Thne spua 3ilk produced in this apparatus with the use of a h5-percent
agueous soiuticn of PT 1227 as treating solution was for the most part pro-
cessed intc [ii¢.~. bYecause cur twish-stress mechine was nct set up resdy for
operation until :-.- ryperimenss were almust completed. The spoo.s woidksd up
as silk were tested for stretch distortion by the Technical Group on Artifical
Silks (Xursiseiden-Techpilm) and processed into kniit pieces. Deperding on the
stretch ratio, the constants were as follows:
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; Within the scope of this subject, the experiments on the effect of water ..
"“'on the continucus pelymerizaticn of caprolsctam without pressure, and, in con-

i Junction with this, the effect of the polymerizetion periocd aad of the sub- Y
stamces added to the liguid mass wpcn the formation of a profuct capsble of”

- being spun, were continued. These experimentc confirm our former opinion con-
oo cerndng the great effect of the water from the AR salt or from the amino acid.:
- As is well kmown, the polywerizatiou of caprolsctsm cen be speeded up extra- e

. ordinarily by the addition of one percent of AR sait {1/252 mole}, provided the.
water of condenmsation from the AH salt is no® congtantly removed. However, if...
nitrogsn or carbon dioxide is introduced for quiek removal of all traces of U

. water, .the experiments showed that even after 24 hours the liquid was atill
“highly fluid end Yo & great extent water-solunle. G ’

Teat'lgg/ of Nvav‘Ré.';l‘ Msterinls for Suitéhiiit;f for Proceaagxg_lntobomplété}l
Synthetic Fibers

During the third quarter the Bune Plant in Schkopau did not deliver eny
sanples of amino capronitrile, AH salt, or hoxsmethylene diamine, because in
their opinion it is not poasible to yroduce completely pure polyamide raw ma-
terisls on & laboratory scala., Howaver, during ths fourth quarter substantial
deiiveries are to be made of polyamide raw msterials commercially produced.

As already reported, the samples ol amino cepronitrile received during the
gacond grarver were rot sufficlently pwars 2or use in tha production of parlon.
We ourselves fracticnated the last sampls im four fractions, but did not suc-
cred in obteining smino caprovitrile of sufficient purity for condensation.

As preparatory work for the future work to be dcne Witk large quantitics
of AH salt, the condensatlon conditicns were ezsin tedted out in very small-
scale experiments. ZExperiments were set up on the condensation periocds re-
quired for AE salt, the condensation temparatures, the pressure, the aponginese
of the liquid mass, etc. They oraved that polymride formation was' considerably
fester with AH salt with tie use of bhigh temperatures snd the addition of water
than with caprolactem. When AH salt was heated for 5 hours at 270-280 degrees
with weter, rolyamide producte of ¥ rel = 2.3 were obtained. If pressures of
only 4 - 5 atmospheres (geuge) were used, the viscosities in geneval were oniy
“4rel = 2.1. Witk 15 - 20 atmospheres (5 hours at 270-280 degrees the acove-
wentioned stage of Y1 rei = 2.3 was reached.

Experimerts wWere slfo initiated on producing the polyester terylene Iroam
ke methyl ester of terephthalic acid and ethylens glycol. Since only small
quzntities of terephthalic acid vere available, which were esterified by us in
the usun} way with methanol and hydrochloric acid, these experiments too wre
~arried cut only vn a very small scale.
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